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Morphing in PCA Architectures
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The DARPA Polymorphous Computing Architectures 
(PCA) program is developing embedded high-
performance computing platforms with strong, rapid 
reconfigurability

PCA processors are essentially
“multiprocessors on a chip”

tiled architectures
reconfigurable processing
aggregates
reconfigurable networks

“Morphing” is the reconfiguration and re-allocation of 
PCA hardware resources within a chip in response to 
various events

key capability to achieve PCA goals
portability across PCA chips must be maintained 
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PCA Two-Level Module Compilation Architecture
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Two-level compile + customizable machine models 
enables targeting of same functionality to multiple 
machine configurations

StreamIt Brook C/C++ Others…
Stable APIs (SAPI)

Stable Architecture
Abstraction Layer 
(SAAL)

Binaries

Low Level Compilers

TRIPS MONARCH Smart Memories RAW Others...

High Level Compilers

Virtual Machine API

Machine Model
Metadata Context

SVM
TVM-HAL

UVM



PCA Morph Taxonomy Dimensions
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Compiling SystemApplication ProgrammerRun-time SystemA taxonomy of morph possibilities has 
been established by the Morphware 
Forum
Morphs distinguished by

Initiator: application, run-time system, or 
compiler-generated code
Resource constancy: static, or changed
Component persistence: continues, or is 
replaced




